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Introduction
Vulvovaginitis is considered a common cause of women’s 
visits to health centers, accounting for at least 10 million 
women a year developing infectious, noninfectious, or 
chronic vulvovaginitis (1). In addition, vulvovaginal 
candidiasis (VVC) is the second cause of vulvovaginitis 
after bacterial vaginosis which is clinically diagnosed in 
around 11.6-17% of cases (2). The prevalence of VVC 
is reported at 20-23% in Iran (3). Further, nearly ¾ of 
women experience VVC at least once in their lifetime 
and approximately 40-50% of them may later redevelop 
the infection, and finally, 5-7% of them develop recurrent 
VVC (4).
The most general symptoms of VVC include dysuria, 
itching, hyperemia, irritation, cottage cheese discharge, 
painful sexual intercourse, abnormal vaginal discharge, 
and vulvovaginal erythema which occasionally affect the 
internal parts of the groin (5). Furthermore, the major risk 
factors of developing VVC are genetic factors, pregnancy, 
uncontrolled diabetes mellitus, hormone therapy, birth 
control pills, corticosteroids, intrauterine device, frequent 
sexual intercourse, high consumption of sweet foods, 
human immunodeficiency virus infection, frequent 
antibiotics use, and tight underwear (6). 
Numerous pharmaceutical products are used for 
treating candidiasis with several reported side effects 
(7-9). Frequent affliction, high costs, sexual problems 
and dissatisfaction, and infertility are the unfavorable 
outcomes of candidiasis infection (3). 
Therefore, it seems that candidiasis infection can be 
partly avoided through a healthy lifestyle and hygiene 
(10). Lifestyle is one’s general way of living and behavioral 
patterns in relation to the type of nutrition, nutritional 
habits, leisure time, smoking, physical activity, and the 
use of healthcare services (11-13). Moreover, health-
promoting behaviors are the ones that enable people to 
enhance their control over their own health, ultimately 
leading to improved personal and community health (14).
Women are the health hub of the family and the major 
role models for teaching and promoting a healthy lifestyle 
for the next generation. Given the increased prevalence 
of candidiasis among women and the significance of its 
impact on all aspects of their life, lifestyle recognition 
and assessment helps the health staff of a community 
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to organize their activities toward promoting health 
behaviors and improved lifestyle.
Therefore, the present study aimed to determine the 
prevalence of VVC and its relationship with health-
promoting lifestyle in Boukan.
Methods and Materials
Study Design and Participants
This cross-sectional, descriptive-analytic study was 
carried out on 320 married women who referred to the 
health centers of Boukan.
The inclusion criteria were being married and having 
15-49 years of age. On the other hand, women were 
excluded from the study if they were pregnant, suffered 
from diabetes mellitus, had recently taken antibiotics, and 
took immunosuppressants.
Sample Size
The sample size was calculated based on the study by Sehati 
et al, considering a 25.5% prevalence rate of candidiasis 
infection, α=0.05, and a 0.05 precision rate, and the final 
sample size was 320 taking a 10% attrition rate (15).
Sampling
The ethics code (IR.TBZMED.REC.1397.279) was 
obtained from the Ethics Committee of Tabriz University of 
Medical Sciences, and the subjects were selected by means 
of a convenience sampling method. Boukan has 9 health 
centers and 7 health stations, and sampling was performed 
in all these centers and stations. The existing files in each 
center and station were reviewed and those meeting 
the inclusion criteria were selected proportionate to the 
defined ratio for the centers and stations. Additionally, 
phone calls were made to the subjects, and they were 
invited to meet at a specific time and date after briefly 
describing the research objective. On their attendance, the 
research goals and methods were completely explained, 
and written informed consent was obtained from those 
who intended to participate in this study. Then, they 
completed the demographic questionnaire and the Health 
Promoting Lifestyle Profile-II (HPLP-II) through an 
interview and underwent a genital examination by the 
researcher.
During the genital examination and using a sterile cotton 
swab, specimens were taken from the vaginal discharges 
of the posterior fornix and the lateral walls of the vagina. 
The swab was smeared on a slide together with 50 µL of a 
10% potassium hydroxide solution (Merck Company) and 
examined under a Zeiss microscope using a ×40 objective. 
If germinated yeasts were observed, the specimen was 
considered positive for candidiasis infection.
Data Collection Tools
The data were gathered using a demographic questionnaire 
and the HPLP-II.
Demographic Questionnaire: It measures two areas of 
demographic and obstetric information. The questionnaire 
was validated by means of the face and content validity by 
presenting it to 10 faculty members and revised according 
to their opinions.
HPLP-II: It was first developed by Walker et al in 1987 
in order to assess health-promoting behaviors (16). 
The validity of the Persian version was examined by 
Mohammadi Zeidi et al on a sample of 466 women who 
were selected through a convenience sampling technique 
referring to 10 health centers of Qazvin (17). Individual 
scores for separate dimensions and a total score were 
obtained accordingly. The questionnaire revolves around 
six behavioral dimensions including nutrition (9 items), 
physical activity (8 items), health responsibility (9 items), 
stress management (8 items), interpersonal relationships 
(9 items), and spiritual growth (9 items). In addition, the 
statements are all positive and scored on a four-point 
Likert-type scale (i.e., never, sometimes, often, and always 
in the score range of 1-4). Individual item scores and a 
total score were calculated based on the obtained data.
Further, the reliability of the HPLP-II was evaluated 
with 20 women using a test-retest method with a two-
week interval through assessing internal consistency and 
intra-correlation coefficient. Finally, the Cronbach’s alpha 
coefficient and intraclass correlation were computed as 
0.808 and 0.963, respectively.
Data Analysis
Descriptive statistics including absolute and relative 
frequency distribution, central tendency, and dispersion 
(i.e., mean and standard deviation) were used to describe 
the demographic information, health-promoting 
behaviors, and the prevalence of candidiasis. Furthermore, 
the normality of the quantitative data was evaluated by 
means of skewedness and kurtosis tests. Moreover, an 
independent t-test was applied to identify the relationship 
between candidiasis vaginitis and health-promoting 
lifestyle and its subdomains. Then, the relationship 
between demographic information and candidiasis 
vaginitis was assessed using Fisher exact and chi-square 
tests. Eventually, data were analyzed in SPSS, version 24, 
and P<0.05 was considered statistically significant.
Results
The analysis of the data showed that about half of the 
participants (46.9%) were in the age group of 30-40. Other 
demographic data are shown in Table 1.
The prevalence of candidiasis vaginitis was 38.8% (Table 
 ► Vaginal candidiasis has adverse effects on the health, 
quality of life and economy of affected women.
 ► Lifestyle modification reduces the prevalence of vaginal 
candidiasis and promotes women’s health.
Key Messages
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2), and the total mean (SD) score of the health-promoting 
lifestyle was 2.4 (0.2) from the possible range of 1-4. 
Additionally, the highest (2.8±0.3) and lowest (1.6±0.4) 
mean scores were related to the subdomains of “nutrition” 
and “physical activity”, respectively (Table 3).
The two-variable independent t-test demonstrated 
no statistically significant relationship between the 
prevalence of candidiasis and the total mean score of 
health-promoting lifestyle and its subdomains (Table 4).
Finally, none of the demographic characteristics and 
candidiasis was found to be significantly related in Fisher 
exact and chi-square tests.
Discussion
The present study attempted to estimate the prevalence of 
VVC and its relationship with health-promoting lifestyle in 
Boukan. Vaginitis is regarded as one of the most common 
factors affecting women’s health and is associated with 
complications that affect women’s quality of life. More 
than one-third (38.8%) of women had candidiasis 
vaginitis. In their study on 80 women in Taleshin 
regarding identifying candida species using mycological 
and molecular methods, Arefi Lisar et al reported a 25% 
prevalence rate for candidiasis infection (18), which is 
less than the prevalence reported in the present study. In 
another study, Molazade and Khanjani reported a 31.29% 
prevalence among 704 women in Kerman (19), which is 
relatively consistent with our results. Similarly, Kiasat et al 
examined 493 women of 15-64 years of age in Ahvaz and 
reported a 39.76% prevalence rate (7), showing a relative 
agreement with the findings of the present study. Different 
climatic conditions and humidity may be the reasons for 
varying prevalence rates of candidiasis vaginitis in warm 
and humid regions as opposed to dry regions and thus 
further studies are needed in this context.
The total mean score of health-promoting lifestyle 
was 2.4 in the present study. In addition, the highest 
and lowest mean scores were related to “nutrition” and 
“physical activity” subdomains, respectively. In a study 
by Mirghafourvand et al on 1359 women of reproductive 
age, the highest and lowest scores of health-promoting 
behaviors belonged to “interpersonal relationships” and 
“physical activity”, respectively (8), which corroborates 
with the results of the present study in terms of the 
“physical activity” score. In another study by Malakouti 
et al, the highest and lowest mean scores were related to 
“nutrition” and “physical activity”, respectively (9), which 
is completely in line with our results. Sadeghi also showed 
that of the lifestyle dimensions, “physical activity” had 
the lowest score while “spiritual growth” had the highest 
score (20), which is rather consistent with the findings of 
the present study in this regard. The lowest score in the 
above-mentioned studies is related to “physical activity”, 
suggesting the lack of knowledge and education about the 
importance of the issue whereas the highest score varies 
across the studies which are probably due to the cultural 









Middle school 79 (24.7)





Outside-home employed 53 (16.6)





3 and more 106 (33.1)
Type of delivery





Yes 0 (0) 
No 320 (100) 
Hookah
Yes 0 (0) 




No opinion 48 (15.0)
Monthly income adequacy for living
Enough and more 288 (90.0)
Less than enough 32 (10.1)
Current OCP use 16 (5.0)
Duration of LD use
>10 years 3 (15.0)
5-10 years 1 (5.0)
<5 years 11 (55.0)
Recently 1 (5.0)
Vaginal douching 169 (52.8)
Nylon underwear 90 (28.1)
Wipe the genitals dry after washing 195 (60.9)
Note. OCP: Oral contraceptive; LD: Low dose.
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differences of the regions or populations under study.
Based on the results of the present study, no statistically 
significant relationship was found between candidiasis 
vaginitis and health-promoting lifestyle and its 
subdomains. Parsapure et al conducted a study to explore 
the effects of health training intervention on lifestyle (i.e., 
nutrition behaviors, physical activity, and mental health) 
in relation to vaginal health in women of reproductive 
age with vaginitis in Kermanshah. Their six-month 
comparison of lifestyle in three dimensions between a 
control and intervention group revealed no statistically 
significant relationship (21), which is consistent with our 
findings.
Further, none of the demographic characteristics had a 
significant relationship with the prevalence of candidiasis 
in the current study, which supports the findings of Aali 
and Tohidi (22). However, Ekuma et al showed a significant 
relationship between wearing nylon underwear and 
developing candidiasis infection (23). This is inconsistent 
with the results of the present study probably due to the 
fact that in our study, only 28% of women wore nylon 
underwear. Likewise, Molazade and Khanjani concluded 
that there was a significant relationship between candida 
infection and education, husband’s education, husband’s 
job, and natural birth control (19). Furthermore, Parsapour 
et al argued that the possibility of vaginitis recurrence in 
women who (or their husband) had low education levels 
was three times greater than those with higher levels of 
education, suggesting a relationship between education 
and vaginitis. The researchers also indicated that people 
with higher economic status would be less likely to develop 
the infection while women with more children would be 
more prone to recurrence (24), which contradicts our 
results. The possible reason for the difference between 
the studies could be that most of our participants had low 
education levels and were housewives. A more accurate 
comparison would be possible if the number of well-
education women was equal or close to less-education 
ones.
Moreover, Shahinfar and Noman Pour reported a 
significant relationship between vaginal infection and 
education, monthly income, and husband’s education 
while other personal characteristics did not seem to be 
significantly related to the infection, including job, the 
number of children, length of the marriage, breastfeeding 
state, smoking, and number of sexual intercourses in a 
week (25). This is in agreement with the findings of the 
present study except for education, monthly income, and 
husband’s education.
One of the limitations of this study was applying a 
convenience sampling method, thus the results cannot 
be generalized to all women of reproductive age. The 
possible insincerity of participants in responding to the 
questionnaire was another limitation, which was out of 
the researcher’s control and could have affected the results.
Contrarily, the strengths of this research were observing 
ethical principles, sampling in all health centers and 
stations of Bukan, using standard questionnaires, and 
conducting examinations by the researcher herself.
The findings of this study can be used as guidance in 
planning to promote women’s lifestyle. For example, the 
low score of physical activity in this study demonstrates 
the importance of physical activity education in women’s 
healthcare programs. Therefore, further interventional 
studies are suggested in the field of healthy lifestyle 
promotion for improving women’s health.
Conclusions
More than one-third of the women of reproductive 
age in Boukan had candidiasis vaginitis. The mean 
score of the subdomain of “physical activity” was lower 
compared to the other dimensions of a health-promoting 
lifestyle. Therefore, educational programs in relation 
to the importance of physical activity and other health-
promoting behaviors should be taken into account in 
health centers.




Table 3. The State of Health-promoting Lifestyle and its Domain Among 
the Participants
Variable Mean (SD) Score Range Obtained Score
Total score of health-
promoting lifestyle 2.4 (0.2) 1-4 1.72-3.30
Nutrition 2.8 (0.3) 1-4 1.88-4.00
Interpersonal 
relationships 2.6 (0.3) 1-4 1.67-3.56
Health responsibility 2.3 (0.3) 1-4 1.22-3.33
Physical activity 1.6 (0.4) 1-4 1.00-3.00
Stress management 2.5 (0.3) 1-4 1.13-3.50
Spiritual growth 2.7 (0.3) 1-4 1.44-3.67
Table 4. The Relationship Between the Candidiasis of Participants and 
Health-Promoting Lifestyle and its Subdomains
Variable





Total score of health-
promoting lifestyle 2.4 (0.2) 2.4 (0.2) 0.297
Nutrition 2.8 (0.3) 2.9 (0.3) 0.638
Interpersonal relationships 2.5 (0.3) 2.6 (0.3) 0.209
Health responsibility 2.3 (0.3) 2.3 (0.3) 0.715
Physical activity 1.6 (0.4) 1.6 (0.4) 0.589
Stress management 2.5 (0.3) 2.5 (0.3) 0.441
Spiritual growth 2.7 (0.3) 2.7 (0.3) 0.478
Note. SD: standard deviation.
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